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DETAILED ACTION 

Response to Arguments 
Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in tfiis or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 351(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

Claims 5, 8-10, 12-13, 15-17, 19-20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Park et al. (U.S. Patent No. 2005/01241 54). 

Referring to figures 1-3, Park et al. teaches a method of using an adhesion 
precursor in an integrated circuit fabrication process, the method comprising: 

Providing a first gas over a dielectric material (210) to form an adhesion precursor 
layer (230, see paragraphs# 22-23 depositing the layer by using CVD ones has to use gas 



Application/Control Number: 1 0/687, 1 86 Page 3 

Art Unit: 2813 

for deposition), the dielectric material including an aperture (120), the first gas including 
a ternary element of Iridium, Ruthenium, or Rhenium (see paragraphs# 22-23); 

Providing a second gas including over the adhesion precursor layer (240) includes 
tin, indium, zinc, or chromium (see paragraph# 25); and 

provide a copper layer (370) over the adhesion precursor layer (see paragraph* 

28). 

Regarding to claim 9, an alloy layer (240) above the adhesion layer (230, see 
paragraph* 25) 

' Regarding to claim 12, the bending layer includes an alloying material (240, see 
paragraph* 25). 

Regarding to claim 13, adhesion precursor layer comprise a barrier layer that 
includes a tantalum nitride, tungsten nitride or disilicon nitride (see paragraph* 22) 

Regarding to claim 15, forming a continuous barrier adhesion precursor layer 
above the dielectric layer and along sides of the trench (230, see figure 2a) 

Regarding to claim 17, providing a chemical mechanical polish to level the 
copper to substantially the same level as the continuous barrier layer above the dielectric 
layer (see paragraph* 31). 

Claims 7-20 are rejected under 35 U.S.C. 102(e) as being anticipated by Omstead 
(U.S. Patent No. 6,713,373). 

Referring to figures 2-11, Omstead teaches a method of using an adhesion 
precursor in an integrated circuit fabrication process, the method comprising: 
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Providing a first gas over a dielectric material (304) to form an adhesion precursor 
layer (404, depositing the layer by using CVD ones has to use gas for deposition), the 
dielectric material including an aperture (308), the first gas including a ternary element of 
Iridium, Ruthenium, or Rhenium (see col. 3, lines 50-58); and 

Providing a second gas including an alloying agent over the adhesion precursor 
layer to provide a copper layer (604/704) over the adhesion precursor layer (see col. 4, 
lines 37+, noted CVD process ones has to use gas for deposition). 

Regarding to claim 7, first gas material is layer (404, Ru02), second layer of 
material is (RuOx, see col. 4, lines 15-36), the third gas including an alloy element (see 
col. 3, lines 38-40, col. 4, lines 15-36), and forming a copper layer (704). 

Regarding to claim 18, the adhesion precvirsor layer has a thickness of 10-100 
Angstroms (see col. 6, lines 1-6) 

Regarding to claim 8, providing a second gas of a second material over the 
adhesion precursor layer (Ruthenium, 504 by CVD) 

Regarding to claim 13, adhesion precursor layer comprise a barrier layer that 
includes a tantalum nitride, tungsten nitride or disilicon nitride (see col. 6, lines 15-48) 

Regarding to claim 14, the alloy layer has a thickness of up to 50 Angstroms 
(Ruthenium of the bilayer 504, see col. 6, lines 1-6). 

Regarding to claim 15, forming a continuous barrier adhesion precursor layer 
above the dielectric layer and along sides of the trench (404, see figure 4) 

Regarding to claim 17, providing a chemical mechanical polish to level the 
copper to substantially the same level as the continuous barrier layer above the dielectric 
layer (see col. 5, lines 26-30). 
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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains.' Patentability shall not be negatived by the manner in which the invention was 
made. 

Claim 1-4, 6, 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Park et al. (U.S. Patent No. 2005/0124154) as applied to claims 5-6, 8-10, 12-13, 15-17, 
19-20 above or Omstead (U.S. Patent No. 6,713,373) as applied to claims 7-13, 15-20 
above in view of Li (U.S. Patent No.2004/0 192021). 

Referring to figures 2-11, Omstead teaches a method of using an adhesion 
precursor in an integrated circuit fabrication process, the method comprising: 

Providing a first gas over a dielectric material (304) to form an adhesion precursor 
layer (404, depositing the layer by using CVD ones has to use gas for deposition), the 
dielectric material including an aperture (308), the first gas including a ternary element of 
Iridium, Ruthenium, or Rhenium (see col. 3, lines 50-58); and 

Providing a second gas including an alloying agent over the adhesion precursor 
layer to provide a copper layer (604/704) over the adhesion precursor layer (see col. 4, 
lines 37+, noted CVD process ones has to use gas for deposition). 

And also Park et al. teaches a method of using an adhesion precxirsor in an 
integrated circuit fabrication process, the method comprising: 
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Providing a first gas over a dielectric material (210) to form an adhesion precursor 
layer (230, see paragraphs# 22-23 depositing the layer by using CVD ones has to use gas 
for deposition), the dielectric material including an aperture (120), the first gas including 
a ternary element of Iridium, Ruthenium, or Rhenium (see paragraphs^ 22-23); 

Providing a second gas including over the adhesion precursor layer (240) includes 
tin, indium, zinc, or chromium (see paragraph# 25); and 

provide a copper layer (370) over the adhesion precursor layer. 

However, the reference does not teach forming a copper layer film by providing a 
gas including an alloying agent. 

Li teaches forming a copper alloy layer by using atomic layer chemical vapor 
deposition to deposit on the barrier/adhesion layer (see paragraph# 9, 79, noted that CVD 
or PEALD are deposition using gas). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite 
art at the time of the invention was made would form a layer copper alloy form the alloy 
agent in process of Omstead or Park et al. as taught by Li because the copper alloy layer 
would increase the hardness of copper film and also reduce electromigration. 

Conclusion 

Any inquiry concerning this communication or earlier communications fi^om the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272- 
1695, or by Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be 
reached on Monday-Thursday fi-om 6:00AM to 3:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, can be reached on (571) 272-1702. The fax phone number 
for this Group is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is (703) 
308-0956 (See MPEP 203.08). 




Thanh Nguyen 
Patent Examiner 
Patent Examining Group 2800 



TTN 



